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Abstract of JP10168542 

PROBLEM TO BE SOLVED: To 
simultaneously improve the low temp, 
toughness and fatigue strength in a high 
strength steel having 570 to 950MPa class 
tensile strength by superrefining the &alpha 
grain size in a steel having a specified compsn. 
and dispersing secondary phases having a wide 
difference in strength with the &alpha by the 
suitable size and quantity. SOLUTION: A slab 
having a compsn. contg., by weight, 0.01 to 
0.20% C, 0.03 to 1.0% Si, 0.30 to 2.0% Mn, 
0.002 to 0.1% Al and 0.001 to 0.01% N, contg. 
<=0.02% P and <=0.01% S as impurities, and f^'k^WM 
the balance Fe, and in which carbon equivalent 
Ceq shown by the formula is regulated to 0.35 
to 1.0% is subjected to rolling in two phase 
regions to form &alpha into fine grains. At this 
time, the refining of the structure is previously 
executed together with the optimization of the 
rolling in two phase regions. Then, the high 
strength steel having a structure contg. ferrite 
having <=3&mu average grain size by 10 to 
70% volume fraction, and the balance bainite 
or martensite or mixed one of bainite and 
martensite having lO&mu average grain size 
and 300 to 700 Vickers hardness can be obtd. 
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immi] nm%x\ 

C : 0. 0 1-0. 20% 

Si : 0. 03-1. 0% 

Mn : 0. 30-2. 0% 

A 1 : 0. 002-0. 1% 

N: 0. 001-0. 01% 

*£#U T-WnbLXCOP. Sff)ttm&^ 

P : 0. 0 2%1UT 

Ceq. =C% + Mn%/6 + S 
o%/4+V%/14 ■ ■ • • ( 

mm2 ] mm%x\ 

V : 0. 005 — 0. 50% 
Nb : 0. 003-0. 50% 
Ta : 0. 005-0. 20% 

co i uttz^mxtztt-rz z t zmmt -tzm 

[!i*«3] M%T\ 
Cr : 0. 01-1. 0% 
Ni : 0. 01-5. 0% 
Mo : 0. 01-1. 00% 
Cu : 0. 01-1. 5% 
Ti : 0. 003-0. 1 0% 
Zr : 0. 003-0. 10% 
W: 0. 0 1-2. 0% 
B : 0. 0003-0. 0020% 

co i m£tzte2m&±*tt?iz t zmtt &m 
mm. 

[!i£3?4 ] M%T\ 
Mg : 0. 0005-0. 0 1% 
Ca : 0. 0005-0. 0 1% 
REM : 0. 00 5—0. 1 0% 

<r>o *> i nztdi 2wxt*tt-rh z t zm&b -th 
mm i -3 wrm? i mizumco&mm mm 

\.mms ] xmmizx m^uzwf- w^cos. 
mmwtf %ffico ( 2 2 2 ) w ( 2 o o ) m^mma 

y y ^KfiKSW-i «S9S*ft"C«i«i 2 . 
OfeJLhT'A-S i 1 5r«fSfc1-|»l«^« 1 -4^vvffti>> 

m*m ] mm 1 -4 <w vreiaHciatojfta* 

A c ,30MUSUi. 1 0 5 0-cmToa 

ffiT^tfl 0-5 0KOr#*ttr*>ffiE*fT->fc«, 
0-9 0%T\ ESPjft&K#7 5 0'C 
WTT\ JESSRTiU&Pe 0 O'CGLtCfcSflSBfcffd 
i fc tc J: OflWSB 1 ~5*>vvf#i*> l qtCEttoMtt* 

wat h z t zmib-*&vMmkm9mm£mvtz 



S : 0. 0 1%OT 

BHW F e &t^Tj^mfe*» 0 . ( 1 > 
■f^S*(Ceq. )#0. 3 5%-l. 0%X'h 
0, A"?, ¥^i@* J 3ximOT<07x5'f b*#»# 

*ti o-7o%-twL, saw. y-mmmn ovm 

KTFC. Vy#-X&Ztf3 0 0-7 0 00*4 M h 
>+H hbcoMHrmb UzZbimib^h&mm. 

b mt&mzmitzwmmt. 

i%/24+Ni%/4 0+Cr%/5+M 
1) 

[IW5S7 1 mm 1 -4WV*-ffia>fc:IEfi<7)j£#* 

■km&mfrs Ac jSMWija±, i o 5 orOToia 

*H1«RI,. 0. 5~2 0'C/s£7)?$fflaST'5 0 0' > C 
J2lT*-C»8J UcSL (Ac, £H6+ 5 0 TJ ) - ( A 
c 3 S»8A- 1 0-C) (T^ksAd&U JHREfFW 
5 0-9 0 %C0W£k 6 5 0*CJa_h. 8 0 0 < COTT» 
Ti'hZbizi. mm l - 5 9>\ vfiifr 1 

^«^iBS-rs z b *^w.b^h&mfebmmmz 

mvtzmkim&cowm-m. 

mms ) mm 1 -4 ^v^-wuwcebwjs** 

******* A c 8 S3IM*6U:. 1 1 5 0'COT^S 
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m.x-5 o oxyaT*T«WJU;«. ( a c 

5 0'C) - (Ac 3 S2!M- 1 0'C) cOiSS^ffJna 
U ^»ET^5 0-9 0%(OE®*6 5 omt. 
8 0 0 -CJaTT'^7* IZblzZ. *) mm 1 - 5 tf) V vf 
ft*>l afcl»0Mtr*ai&f * £ k *#ISt*SffiS 
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•C/s?)}$ai3&£T'2 01C-6 0 0°C£TUn&&a]-f S 
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*>f>9 50MPa«OiBBfcJj«tf<0flE«*««j0LoO2b 

[0005] £<0J: 3=SriS5fi«ftcO«|flj^+'Cs ItttK 

J!fe-r 5 £ 4: lOTTOfC* %>b%thtiZ>. 
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[0007] flUtf, JB»«Wfi»ffjh»tt»W±fco 
Wtli. fflaME«0*^i7i5>f h (a) ttSOttfli 
<b&**W$r#i6fc*o-C;&9. Witf. 1#&1S4 9- 
7 2 9 l^&ffi, WM5 7-2 1 00 8& 
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[0 0 08] ifc. KTCIi, *fSWtfeOSyKCJ:* 
IMIPFO 6 - 1 9 8 8 2 9-WMBc*S*iT^* i 3 
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[ooioiLH.Ni z-sts'S&jvmntmMiwm 

[0011]-*. «»!MWl±l=IJW4S«li. IHH 
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P aft*6 9 5 0MP a»<0^S^BttttJV^Sja-f 

[0015] BP^>, *%WMU3 t-T *MKi. 

fatk Sr^ISS 0 m# 5 7 0 M P agfrfe 9 5 0 M P a 
W)«Bf fcOV^TJIlW « C T* & . 
[00 16] 

[■M£J*»1-*fc*>«>*R] *JHB#fett. Piffle 
»fO^ 5l§|»)5i$* i 5 7 0MPaiS*>/i,9 5 0MP 

aR^KMWIBffcfeV^fiailttkaSIIKi: *IBW 
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Kit. tt^&m*$m&m*ittzbii c <m 

[ 0 0 1 7 ] BP*>. &Wffl&V>!M±COfcMZim«V>^ 

$><o. ammmbix. aco^mm^mm 

<0«HT9IS05l$*»5 7 0MPaa4»fe9 5 0MPa 

0-7 0*#frU SSB**. Wtta*«l OjumiaT 
X\ h*-y^-X«?* s 3 0 0~7 0 0<0'<'f^ hftS 

t>*h Ybnm&mx'bzzbZ'fas.Lte. 
[ooi8] a&&mt±m®.m^th to 

obz bmmmt)zmw^^^thmm.b^f 

vb iWHtflzffiZ LWmb&tTpLX v> 
[0019] ±IBOj: p %&imBlz?2>Z b X\ 

t*** 1 , ammmfflx'b&bmn 

Ceq. =C%+Mn%/6 + S 
o%/4+V%/14 • • • • ( 

( 2 ) tt%T\ 
V : 0. 005-0. 50% 
Nb : 0. 003—0. 50% 
Ta : 0. 005—0. 20% 

<r> i m£tz\i2mv±£tti-& z b £^sfc-rsmta 
( i ) izmmm&bmmmz&tiKm&m 

[0024] (3)fiM%T\ 
Cr : 0. 01-1. 0% 
Ni : 0. 01-5. 0% 
Mo : 0. 0 1 — 1 . 00% 
Cu : 0. 01-1. 5% 
Ti : 0. 003 — 0. 1 0% 
Zr : 0. 003-0. 1 0% 
W: 0. 0 1-2. 0% 
B : 0. 0003—0. 0020% 



[0020] *m\\zmh$mm.%.<7)ft±.iifttt<n®. 
m ®e>mfflm<r>to±iz£ h t, <am#vt> o . m 
z$i<mmzMmzitht*#>iz^ a<nmmft.b. & 

•mxhha b a izit^X-^Xt^z^M.ffy^^ZM 

ztmka it&zb tfmfc&wzmz&K 

iz&^xmmbzi. s^wa, mmmajmn 
rttft»6t ( i o o ) rxs ( 1 1 1 ) m^m 
mztmzvz zbi>. we*mm&izBimi5-t 
■rizm<7)imm.mmm\fn±x't lt* 
mx'hhb<r)mnz-%.~>tz. 

[002 1] IP*>, *WJ\<rm%b-$Z>bz\b\*<!K.<m 

*)x-hh. 

[002 23 ( 1 )M%T\ 
C : 0. 0 1-0. 2 0% 
Si : 0. 03-1. 0% 
Mn : 0. 30-2. 0% 
Al : 0. 002-0. 1% 
N : 0. 00 1-0. 0 1% 

P : 0. 0 2%OT 
S : 0 . 0 1 %«T 

•c. m&F eMmmmm>t>% o . ( 1 ) ste* 

•t^*S*(Ceq. )#0. 3 5%-l. 0%T* 
*K *<\ 3 ^ miyTW 7x7^ 

*?1 0-7 0%£#U ¥*M*<1 0;um 

VXTX\ t' y^-X®$*«3O0-7O0<7X-f't-f h 

b mmmzmxtzm^m. 

[0023] 

i%/2 4 + N i%/40 + Cr%/5+M 
1) 

<o i «4fcii2«aji**<rt* - b m®Lb?him 

[0025] (4)M%T\ 
Mg : 0. 0005-0. 0 1% 
Ca : 0. 0005—0. 0 1% 
REM : 0. 00 5-0. 1 0% 

<7>ohin±iz\*2m)±*tt?%>z.bt:mLb?h 
luia < i > - ( 3 > wrtifr i mzimnmsmb 
mmmzmitzm.%m. 
[0026] ( 5 ) xmmmzi o«5eLfc«ww* 

WKICfff^KO ( 2 2 2 ) St/ ( 2 0 0 ) 

ffib&tf. v yyjMizm-twmmtxttizti 

2. 0&±X'*>&z\bZ1fimbt&1ffii(l) - (4) 
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CO 0 2 7] (6) fg#JSl~4<9^riia»fcie»tf>Jfi 
A c,30BWU2U:, 1 0 5 OX;OT 
*>a*fciOjRLfcfc, ffi^fcia£* { 9 0 0«C&TT\ 
8fcffiT** { l 0-5 0%<Or3Ma$T'?)ff®£iT->*: 
tt. &8ffT*#5 0-9 0%T\ ffi®gBfci&K#7 5 

HfoZblzX ofrie ( 1 ) - ( 5 ) <0vvffu&» 1 «WE 
[00283 (7) MB ( 1 ) - (4) WffxMZsi 

mm&to*irt+ z>®Ki a c&mmt. 1 o 5 0 
•cjaT<oiagfcMftu 0. 5-2 o-c/s 

T'5 0 0°CyT^T-^aJU^ (Ac,»5+5 0 
*C) - ( Ac 3 »S- 1 0"C) OiBfttlSMfets X 
»ET$#5 0-9 0%^ESSr 6 5 O'CtJLh. 8 0 0 
XOTC»T*4£fc fci *) Mi ( 1 ) - ( 5 ) owf 

i Btsa^xwrtKrr* - k *wakf *«a 

[0029] ( 8 ) ME ( 1 ) ~ ( 4 ) covvfiiAHcK 
«^Jfi***^4«Wr*Ac 8 3EtjSJa±. 1150 
x;aT«)iME(c*«RLfea. *«ET$* t 2 0~5 0% 
OEEffifc9 0 0iC~7 0 0XrC*TU 0. 5-2 o°c 
/sc0^aBiST'5 0 0 o cmT*T^aiL^ (Ac 
!»S+5 0-C) - (Ac 3 ^®jS-1 Or) Offlfcfc: 
BJnSftU SWEET** 5 0-9 0%<0ffl££6 5 0°C 
filL 8 0 OXXXTTteJi- iZtizX ObuIB < 1 ) - 

( 5 ) *>i v«ia» i mtzsatamtttw&ti ztm 
[0030] ( 9 ) line ( 6 ) - ( 8 ) wvftowcia 

i 5-4 O'C/s C0^»3$JST2 0X:-6 0 Or^TUlI 

ji^ai-racikK.koiiiie ( 1 ) - ( 5 ) ?nvm*>i 
mmmzmirzmjmttnm&m. 

[0031] ( 1 0 ) 3512 ( 6 ) - < 8 ) OWffcjW: 

imnmx^ztitLmfa* a 5 o-c-6 5 o'cxm 

ULSrfH ZklzX Omf£ ( 1 ) - ( 5 ) Wfixfr 1 

mmmzmtzmmmwgm. 

[0032] 

imnmtmm *mmmm&it:m<ox't> 

[0033] ffia®tt ( S"WH?HHW*ttk T h 

10-70 %-frtr L , gffiP . VWl&W 1 0 ,u m JJlT 
t'-y^-xg§*<3 0 0-7 0 00^^^ h$>S 



4 b k <0U£tmt?& Z k *<S5-<0g#k . 
[0 0 34]5fc1\ att-t&MtZti^Xli. aftm 

tt, TUXMWtkfcJcrtLht***. Weft 
[003 5] BP*>, Jl^fcUSafcJ:98#*»*>fi 

ifih hZt imn.lt: .ttc. mzffl k LT l±to£ft«D 

<fc a izmtomizmmzzi t^t^wx-uzmm 
&mzimx'%<. ®mz{>immtfihhtz*><mzi 

[0036]-^. mmimn* o%wm aim^ 

>*4Mi/h3**TS8au^»Wc*»)*<, it: 

muzKixwi *)#*i<%\,\ m~m ix\±h& 
w&k-^ttztmLmsL. f&mi&m 
wfrt>mt<. z^miz^-nmzMu^i-^ 

tuvT-y+r* ht?>m.i&mx'hh. ztihm~m 
&mmfhiffi^&^tt&im&<?)mxnGmx' 
hhtK caimmmt^x^mmK^n^h 
k a wimm£ixx ^x hi&&®&&&tfwmt% 

[0037] *miTl*. Wf-2 5mmtfD*^fc, iSS 
mtt UvTrst-8 OrUlT. ESS OtS^Ta!! 
J6Uv:Kcaffi#4 0 0kgf ■ mm- 3 / 2 k:5rl.iag 

(T kC8 4oo) T'-6 0rJaTk^S^k^aSk-rSS 

$<7)±R8k LTI?i^*fca^V^T 7 0 OWTfclSJ&f 
[0 038] BP*>, ^ZfflO^t>0Oa^J^igji)i3 

X- htm h mmmmzM tx mm t * h . 

[0039] L*>L=Sr#^ tf^*t»DBfe8MI«tf 

nzMm%tf±m&t*\,z®mzmm-miS: 
tt\i4nx<r>±.w>n Qumx-h&ztfrb, *%mz 

s. 

[0040] m^.^a*t«k 9¥«$HS* { 3 /imJil 
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3oo-7ooo>M'M Ybhwrvivry+M k 

[ 0 0 4 1 ] BP*>, jfOT«8#&ae>|«*fc*&fcK> 
fcti, HZffi*<3 0%W_b£gfc$ri>. KZffl*>»&# 

3 o%*grc*s t mm*?>zmmtziffrtmit% 

ZffliififfiTt 1 0%WJb*gfc5r£. 
C 0 0 4 2 ] ft-?? , *#$Jte&vvai. muffiogte 

fc, c***-sTjMuf. mznm^mazbi, 

£{fc&K>f-M V*VArr>*M hb%^XL£-?Xii 

m<t'- y *-zmx'3 oo~7o o*>wai:-rftfc*> 

£>, . *IHB"CttJli=ffl<0±IH*9 0Xt«IR-r6. Hfl 
fcmitfT^Sffi^SjumjaT^offlOM^* 1 0-7 

o%t-rs. 

[0044] fiihiftwWBCfeJtfianKov^r^at* 

[0045] *OZOtf)»fr«)— ^iX*EI*f(C J: OH 
«Lfc«OM*t«<0£EKiBfcW«flB<0 ( 2 2 2 ) &V 

(200) IMW, 9 v*&tWHc«1-6«tt 
a*ttC , «v»l2. 0&±b?ZZbX'S>*). fcd- 
Oli, 1*%?, V: 0. 0 0 5-0. 5 0%, Nb : 
0. 003-0. 50%, Ta:0. 005-0. 20 

[ o o 4 6 ] jtr . *^a^^fBt$-tti>^(i, «#« 
safciffl**^**-*, *o#a*>aBi*>jin 

SftCct OajeLfcSW+'MJ^EJBBfcTfPSrBO ( 2 

2 2 ) a# ( 2 o o ) mot&mmK yyymmz 
mhwmmkx'*ix*ix2. ovikbthzbx-z 



h \zfflm&<r>fa±.imi&b ZlZb HUM. IK. (l 
1 1 ) M£®m ( XKGQffTii (222) L 
T«g) , ( l o o ) m-sim ( x&mx'tt ( 2 0 
o ) *£ifi8&i Ltagjg) <^-*^tm«»5Mem± 

[0047] fi*%T\ V: 0. 005-0. 50%, 
Nb : 0. 0 0 3-0. 5 0%, Ta : 0. 0 0 5- 
0. 2 0%*)l«4fctt2«l2U:£**$tf4*>li, H 

aft3tf5 7O^9 5OMPafc$4ft9MEltl*0HAZ 

fcufciO. 3l«9a$#490MPaMaT<0»OJ:d 
=SrHAZa«*a-(W&ii:T<0HAZ«»3SflEtf)iai± 
Mflfttirvt. <-f*>f h-v/lory-t-f hHAZfflUt: 
i3(t4«##a?&£, fia«*tt*|fl|±S**fcftlcl4 
V, Nb, Ta<^lStJt{i2SULh<oaan* t *S»-C* 
4. I— v/Uf-ytM hffl«ci3vvc«#&g 

tt5**ffij&»Wfi£U fsfiTtl.* 5 , V, Nb, Ta<7) 

i«ifci±2«ia±*a«aaiirt-4fc, ssc**>?.*# 

HAZ««»3MEtiS«>6£fc*niriBi: i flr4. fflJ<0 

jewiiwj:a«rf»»**L*^. HAz^aasictj 

£;S#>4(::«:, VliO. 0 0 5%J2Lh, NbliO. 0 0 
3 %£LL Ta{40 . 0 0 5 %£LhO*^r*««fi«T* 

4. cnfeojassjimc^s-frTt^^iwii 
efcffl^ftu^ j: imft&mmmima 

(ommm2i$%^mzmm(omb%tf>. 

0)fc2&)*1iZit6f8tt*V : 0. 0 0 5-0. 5 0 
%, Nb : 0. 0 0 3-0. 5 0%, Ta : 0. 00 5 
-0. 2 0%KEB£1-6. 

[ 0 0 4 8 ] ifcfc, *OflWHfc¥«Jft<WR©14*a^. 

[0049]*^, ammm&fi±zM:hmtfcfiL 
ftbLxmmhi><?>x\ o. oi%*gfTaflBtffliB 

KsMPMiaE^WfiWHtCftO. 4fc, 0. 2 0%Sr 

W!Krift*L<ffiT8-fr*OT. 0. 01-0. 20 
%<r>mmb Lit. 

[o o 5 o i <w=, si \mmMb ix. ttz. mt 
<mm,mzms%7tmx-hhtz#>. o. 0 3%ja±» 

JoS-friiM?^**. iBKl. 0%SrSi.4JaPJOjfe!lD 
T, SiOffiHJiO. 0 3-1. 0%bLfc. 
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[0051] M n(2#tt<7)$fcg. SHtcWIftt^ 

s^Tc^T-j) o . mmo . 3 o xt&kmtti&m 1 
mx'±m.i2. o%titz. 

[0052] A 1 (2KBL r »8W)|BM»K:«»«ot 

*c*9. m&imt&KibMio. oo2%tub£ 
ni-hmm&tf. o. i%*mtx*m&mt& 

o. oo2%-o. i xn&wim.'fcth-jmtfb 

[0053] Nil A 1 *T i tSl&^X riSWftt: 

a«g»w:fc*fc*> ttto . o o i %vdL-snzitz><m 

Ceq. =C%+Mn%/6+Si 
o%/4+V%/14 • • • • ( 1 ) 
( 1 ) ST^KSS MtfO . 3 5 , fflj 

0MPaja±*w«'r&ik3&<ffliii:4*. us* 
[0057] \k±tfi$mm<m*mx'hh-ti-. mm 

%mtf0. 3 5%-l. 0JW>BHrtfc*»vC. ifcjRc 
JSttHAZgC»34SOI*]±ft7tfttV. Nb,Ta« 

ia*fci42wajt*. s&tafcBfcjstT. m 

r.Ni.Mo.Cu.Ti.Zr.W. BCOimtt: 
K2WJ3±t* 3 4>fc. HAZ«Jtt|4j±*S(,M45Etti»i 
±<T>mX\ Mg, Ca. REMOlSlfcfcti^aUU: 

[00 58] V. Nb, Ta££W$"£!><OlilWj£W: 

a*). HAZo&m££fa±£#6c:£#@to-c;& 
4. HAZ^aMEtcfcv^iSTC^^^x^H^^^ 

»MWfajS*Ta393ME*»«>4fc:tt, VttO .005 
%fclh, Nb{i0. 0 0 3%ULL TateO. 0 0 5% 

*>±Ri:J£*>» #^c07C^<0^$Hi-SKffl5:V : 0. 
0 0 5-0. 5 0%, Nb : 0. 0 0 3-0. 5 0%, 
Ta:0. 0 0 5-0. 2 0%O585W>. 
[0 0 5 9] Cra^Mo{4V^t#»(^S^±(3 

oi%jy±*esTj>o, i. oxaai-cKW 
4k. «t5^fcf-*«Mj£*r**fc*>, o. oi- 
i. oxnwat-ti. 

[ o o 6 o ] n i j4«««!i*tiaetHB*fc:m±T 



fcLTUSSrO. 01%t-TI». 

[0054] p. stewmmb Lxmi&mhz 
btfmuw. K&mfc&m&zbimmxmzn 

JtorVWCSSJUiLT. P<40. 0 2%OT, SJi 

0. 0 l%WTt0M-rS. 

[0055] iy±^b^fflfi£coi®^{ciD^T , 
s^xii, aTiz*-? mMzx *) , ( i ) a-cstnat 

Sft (Ceq. )*0. 3 5%-l. 0%fc(S^-TS„ 
[0056] 

%/24+Ni%/4 0+Cr%/5+M 

fcttO. 0 1%UUi**S-fr 

ixi>$)%mm-&-j>x\ mmtf%tethtz*>. 

JbRSSr5 . 0%b-?h. 

[ 0 0 6 1 ] C u iiJtJN i t PI«<^j|||2:»-tS* { . 

1. 5%ST»i^Jnltt{c^SSr4tl.^ft, 0. 0 
1-1. 5%<r)$mW8feth. 

[ o o 6 2 ] t i \mm.mzi vmmmitzwi- 

~fZ>bbi>lZ^ T i N<mmzi. 0 rttttttfl:fc:t>*» 
^7C*-Cfcl)*^ *yR£SSJrt'£ hi&> fctt 0.003 
%Ja±^jD#j^Sf*S. 0. 10 %£&£!> 
fc. A 1 fcRtt. «**lM3l!l*#*L-C«tt*»ttfc 

±i»*o. io%fc-rs. 
[ o o 6 3 ] z rit±b ixmmMzx *)mt<?mg. 

•C^S&HfcL-C. 0. 0 0 3-0. 10%^ffl{lH 
[00643 WliBBfiMflttWaSSftt J: 9*aa* 

i%a±&m-h&. 2. oxifiirjififc* 
#r a t . smgittfmb fc«>. ±r* 2 . 0 % 

[0065] B{40. 000 3%Ja±<=or<^ft»-C 

a* icasflo-rs fcBN lt , mzmA&z mb 1 
o%t-rs. 

[0066]Mg.Ca, REMttV^tttflSfctfMR 
tfCaJiO. 0 00 5%. REMJiO. 0 0 5%T'ft 

&. --n. m\\z^-$hb. mtm>mt®mjztt. 

Stt. »tt<0£fc*JB<fc*>. ±RRSr#^. M 
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g, CatiO. 0 1%, REIWiO. 10%fM>, 

[0067] mz. w&imtzm- 
[0068] m-mizm-tzmmi. -mmtt 
i&iitswmw-* zt.zt, iz<miz& txmmm 

temSLZti&\ ZMt®miz£*)at:ffimfcf&t: 
Mz\i. ZMfflB&ryW&fcttitlz-ttmtoXmcom. 

MKnwHzm-iz. a(vimm:e>Tmtm®bLx&L 
[oo6 9] ma>. & ico^mi. m^Ac 3 mA 

J2Lt. 1 0 5 0-C&.T<r)i&&lztmite1k. 

$#9 0 OT&ITC, M«ffT^*l 0~5 0%<?)r# 

ffl«"W>ffiB*frofc«, *tETW50-9 0 % 

x\ &wmm.tf7 5 o°c\xfx\ mmimim 
oov&±x'$>&Em£'trozt$mk?z. mm 
kc 3 $m&\;ih. i o 5 o'cm^wmrmznm 

■ThZbizX*)1samrmmmHtU ffifflr 

*#55r ftfc J: 0 . SJBtOJMMfckSaBSW^a 

S*«5 7 0~9 5 0MPa»«t^S«IAttO»V>-(t^ 

flDlfcjD*. 5 £ t **ffll6 1 4 fc*>, ^lico^a-fbli^ 
at**. *fclllIa<Oiaa-il«S*fcJ:->Ta*J®IB 
e^ttSfefetliJalMf^a fc-JgJ2U:fcttlB?* S Z 
ttHstokX-mxh*) . *<7)tzMzi>rm&. r® 

J: 4 r o«6ft««K*-H)'fc:*4:'t4fc«>fcl41ilJRr 

mwmtozts\vc* mrmnmm&tixa 
*tmimK*bm*mtfite&>t:wt. *«»*> 
mm 7 ^t^mz&tfhm<nimm.<r>%miA 

c 8 SaWi£Lh. 1 0 5 OWFt-f Jnafciag^T 

JWgf SfcftfcHA c 3 «mJ:t-r4^*^Sfc 
ft-C'J>S. fBfr^MM£Ac 3 £<g^LL. 105 
OXaaT^IBfflt Lfc±-CEMft&£« 5 9 0 O'CiTF 
T\ lajETWl 0~5 0%<Sr«rcoBE£i6 

•t. ztiizxvmmgm&tt^mwffitMiw 
mhti. iMtmMiz±z> a cr)mmiki) i m&zti&. 

r$T'<0E®<DI*L EE£68tt&Ktf9 0 O'CirROfflE 
Z'fi o &mifii> 4<9{2:9 0 0 •CjSTOES-Cte r ^iUtt 
4W+#*£a6T'£>l>. fcfc'U 9 0 0*CST'<7)JEBi 
SrffoTiSi^JiSK . *fHBT«J&*-ft 9 0 0*CJa 



mmfrh-mtfhh^z, ®mz9oo-cm<?)m 
zfTdztzmfh^wx-ii*^. 

[0070] JBmtiiiH&tf9 0 0X:JjlT<9ffg«9&» 

ftKHi#H-e*63&»» i o%*ffixttE&co$m*m 

t±-tff , 5 0 %g-CJi^t«g < a $£E@T'<0 

7<0*aCiJV^<iJES^iaS^9 0 0-COTT'Or 
#ffii&0$8tfiET4Mi 1 0-5 0%t"f 4. r*ffi$E 
@co&, a WjgiWfM: K^Ogfr t £4 a A^flnifc 

@a-Sife 9 B B 3ist*4ffiiS:jfi-r. m 

£TW5 0-9 0%T. i£HHttjUE#7 5 0XMT 

x. Emjm.pe o o°a:LL-t*j>4. 
[0071] mmmtMLanm. ■ mmktzx 

o . -e«)fcfttu4EaEH»iaKt 7 5 o*cjjit. 

fflffiftTil** 6 0 0 XM±b ?-4#g#S> 4 . ffiiffi 
tta*0»7 5 0'CS-C{i^^** 5 0 . 3 5%~1. 0 

%<r>mz& \ \x iaxmz+mm<r) « «*qsffiT-$ -r . 

Jala i •) fcS3Bffl««»&* t ^< *4fc». SiHmfl: 
#fflg£t&4. alSBfciSgHfcr'^OCoa 

Xl!$^'3 0 0~7 0 0<?y<.-f-^^ hS>4W{iv^xy 

£j£§-tf-££tt>-C£&^. 

[0072] ffi^Tas^6 o wcimxhh 

t. B0^J:Dfl«Lfci4«)*0aoaa4«8HW-« 

*»ffiT*Ji5 0~9 0%ffS^*«J>S. ^«BET 
* t +»T=5r<, 4fe» G0fl-1HiftlKOattfi(>3jum 

& . ms^mt-k% \^wmnz\&\ 
mx-hhtf, 9 0%zmz.hEm*in'>xhmm.it<r> 
fmmmh~nx\ mt&rm' i 9Q%n.x\m& 

[0073] 5rfc. acr>Saffiftt=jDi.Tm-&iffili^^ 

-a«T'^ffli^#SrBESIBS&fflS7 0 0"CJilT. 
iaS6 0 0°CtJLh. ^WffT$7 0-9 0%coffifflt-f 

j:k#»4U\ i^fefrfflSt-fSCfC, *»H 
xmt f fem^ffln^osBftwisi t ** . 

[0074] ^oa-^ffi«5-^§-ti:T, ii*«2^ 
( 2 2 2 ) ( 2 0 0 ) «-&««i3$S 
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[0075] ffl*«7 . 8 CijsSflfcfc 2 , ^3<D^Wl 

its a(ommiti>x*)^-<tthtzMzm^mT 
h *) . mmmmm • Emcomzmcom^msitt 

[0076] aff)Wmit<r)t:#>izlts affM&lfi&w 

m& hzM®s.m:mb^h z t tfmmftt* o . 

®MMt**fc*>fctt. Jnifi^a ZWMfcLXH < Z 
*>\ ZcDlteXUr®X'<VEmzJ:^BM<?>rW.& : l> 

<i-& < mm&ztfrt>imtfmz.ztL. t 

[ 0 0 7 7 ] SI2 . »30^BHir*ffl«tHlIfift'r* 
*. M1)iim&l>r/a-m®k??>Zttz£*)-Rr 

itti^zitKx. rmxcosm^i'^^m^tc 

lb. Ky<n&X\> a<r)mJL\,zm^hZb1MmX'hh& 

vmwk^z t iz £ h^&^&rmif -&m 

Sfcft. flET*<9*£^ES£SLTi>a<7)[3ft • BIS 

9. r/azMmzwmnmt>%&iz\mt=fr<n* 
mzx ^h^frifrmnmmmttzmhmmh 
z t tf-mttch . r/a zjmmmmcnwmmit 

I o o 7 8 ] jfc*\ • Zffi 



fi^-ffc, 0. 5-2 0"C/s^affiJgT5 0 0-Ctl 

^SlSfclt, 1 1 5 0-CWT<9McJna.L£&, 
JEF*#2 0-5 0%£DE®£9 0 0*C-7 0 0t:T'& 
7U 0. 5~2 0X:/sco^aia[ST'5 0 0 , COT^ 

x-^a-f h .Emzfto ijimimfofflNtizi&fflX' 
hhtp. zofrh^&t&wuzi. nx\s.m&<ozfttm 
& ■ E®«^coffT$*^# < kti%\.\ ttz. nim 
m^ffl^^mc^mz^xffus . mmfio 
*\ 'fth%\wz£hmx®&<mmm&iz*i\\it' 
*\*%mt4it%»izib* mwmsmit<7>jm£.h 

enk'i^iz x -> xmmm&frxhh . 
[0080] mfrmimm.it. mkzmmmzm 

iz* t>-rmmtfmt tm< tub. mmi* 1 o 
5 0-ctRssts. zntM&smrxbtui. *m 
n^m^cmizn^xm\mm<r>r%tmmmzmk 
itixwi&mimMikzmmi-zztitzu. 
mmk. mmz*%wx'm£itzmm-t®£itE. 

so±isii^w-r ^ i t m&x-b &ztfrt>.imi> 

{±1 1 50°Ck-$-h. 

[0081] iSfr^SJM. ffii$:ff a^i, m 
ET^2 0~5 0%O£E@2r9 0 0r~7 0 0°CX°m 

100 821 smjErwrntxu.* 2o%mx\tr 
mkfc<r>tz^zMmm@k ■ zMmrnxnirrmtf 

+ftm&X'i*%<%$>fzlib, fflK92&*tf+#T\ -ft 

mEmizmimziETimm-simt-r&mmi: i 
x. ±mz5o%£.mm-i. 
[oo83] -mmtm ■ -nmmm<Dmmm 
ffifflitntzMzit. &±mmE.T*<mMiztotx. 
mmMZ+ftftWizititziibiz, zcDEmm-T-r 

ammmatixiti. kkistwwl m 
x^m^DrzMzitEmTmm^mt i 
Emm&g&mKK&tmmijnmxizZih 

Em^(Vi&k%m*£M&<?>1&Tt:4ithtztb, S. 
^KHi: tT. EE®$?TSS<19 0 0^-7 0 O'ClCffi 
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?£tft. 

[0084] mcommmmmt^tzib^imm 
ismk.ES&Ximtzxtt-r. o. 5~2o-c/s^ 

ajajgt'5 0 0*CWTtt'^91-2)'i^* J $)S. Ztl 
li. iD&iaS&OBRjg&ftUJ. ESfciOrO 

iz « <o Wi^^^t^^aiaDSoKroiBMi^ 

[ o o 8 5 ] bp*>. *m<ofc¥®jmm. mvmm 

iZX&a (DmmitZ&tfLt ft t&>\Z\% a *mimmz 

^7-$-ftiastu-C5oox:WTaT\ o. 5x:/sjy 

±<7)ft$im. TftStt ft -mtfh ft . a <Oj@»b?>*: 

iztt. z&mEmnm^MKzm.mm ft ; t 

&mi<Dwmtt l zBm%®%mz>Tm<?>wj&)>t 3 2 0 
-c/sizmzti. 

[0086] J2UU& 1 , IS^«7 . 8fc*3*lfc**»3 

am*. • nte&iz£&mmt£mz>T.nx°$)&iM 
mm ■ imfcxm<mxwmmMitizmtz>$m 
&f¥?>m%.m&x'$>?>tf. mz. amamfczmiz. 
warn • EKna««a*fw:»M-* 

[ 0 0 8 7 ] SS2 , *3*>^Rfc*JVvCJi % JBUW)* 
gft<9 a r/aI2lWUcHa«!M-ft£ 

SJgte (Ac,^®^+50°C) ~ (Ac 3 ^J80£- 1 0 

•C) <9ISfc&ft#g#;fcft. sanJRiW^vMiif, a 

pm&tf&^fixi&imx'i) MMttflsafcKxctt 

ttat ftiSSW* ft . *<0TIKMEJ4il<0»RK J: 
«Wft**. SOIttStfcifttf, Ac ,33805 fcoMffi 

LT . BMsftftli (Ac, 5 0 

•c) cuik-r*. 

[0088]-*, SJn&i&£*<K< =5rnif «<ohi« • 
ft. r^feSOWSaOiW^IK^OryftkaWIB 

T . E»(CtiE»tt*/Wf-fc «fc 0 a tttttID LT< 
ftfc», SMfci$OaJt^aWLt£EWT*fcft*£S 



*H*k»*fcr*9SgftLTL4v\ ESfciftSg 

+fcnwsc o ft tee^^^&M&afto 

JJSS- (Ac 8 S3BUS-l 0'C) t-rs. 

[0089] (Ac.^SS^+SO-C) - (Ac 3 » 
- 1 0-C) <0i^fcffM&L*:8L JH1ETW5 0- 
9 0%<9ESS: 6 5 OXaSUz. 8 0 OtySTTftTtft 
i t fc J: 0 a liflMtMltfft . JOM&ftfcttllXa APOft 

• HISAC J: OiiifcSiift*. Qtt • Ifttflt+^t 

BfcffS&S&Jtoft. *aET** { 5 0%*?S-C{iES 
coias^fc J: h-f m. • B»JW«-H]-C*< . *fc, HI 
« • Steaf*Wa©St 3 jumJaTfcfcMrVttMO. JR 
«ET3*tf>TIiMi5 0%fc-$-ft. JHMET*li**Wi 

»ET^A<9 0%ST{iMjtT'^ SiHfr/IE^fi^^ScO 

«ffiT$tf)±l®£ 9 0 XfclRjet S . 
[0090] tLhOi 3 tZffl«E®co*SffT*5:R8 

-mmsj&x-b&tztb, BS&wtiuaifRfcti&i 

4fc*>ictt» JHBRTaa^HJ&t*^****. ES 
*?7aS*<6 5 0'C*)lT'*l»i: . EStcJ: OflWLfe 

ffg»7iaS*<8 0 0riST'J>l»i:, -B^j££ 

ii^mm a tfinmntiiWiztftg; ixmmtf®&. 
izw&tt . 

[0091] H±*». *^tf0lt^W6~8t^Stl 

SfcHW&*WWr*ttTft ft . 
[0092] «±<03 WB«W6*J6i: i . 

^CJStT, *<044»»UTfc» *fc5~4 OX:/ 
sc0^aij$St'2 0X;~6 0 0X:2THDj$&aiTi J: 
V\ $^>{=, ft»ftftV^4»filH«]tt^dWK*4 5 0X: 
~6 5 0XrC*RL£frvC«>J:V*. ESO*l7iaS5r 
6 5 0X:~8 0 OWKHrtfc LTfcWf . -e^f^^ 

[0093] tm#ffl-f&Wr&<?>ft3$Mmit 5~4 OX: 

mx'mmftmz£hmcrmiwwm'%<. mm 
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m<ofi±jflm"ez%^t:»>Tb' 1 ) . 4 0-c 
/ s mx-itm tmt mm*> h \ wm&>m-k% 

[ o o 9 4 ] m%m&Bx-(7)tm.^mmmm 
a*»i*. mh,z& tx 2 o °c~ 6 o o •cT^ih-r * . 

&</i<rcs:i*a<&v\ is^jna^asr 6 o o-cj@rf? 

c o o 9 5 3 m$bh\^mmftm.<r>mmzn lx. 
m.mm. mini.* #tta*oiwc. zuztmi 

WX'iitmiimi4 5 0*0-6 5 O'CcOKffltlS^-r 

**t. 4 5ox:mx-itmmL^mmnv 

mx'btiii&Mx-h&tf. munmwm&m^ 
m&frut, mm»t 5 h jaw?** z t mt i 

v\ 

[ 0 0 9 6 ] JMc. 49H^>Mft»mi0l(= J: $ <:> 
[0097] 

immm) mmizm^K&imnmmz&i (is 

l-a&tmi-b) fcjjrf. 

[0098] zmmmw** ftmmiz*. n.hh 
wmmmizx*)mftk%i,tii><?)X't>h. m\<r> 
n.mm-i sa^m^mmmmm&ixa 
*).mm 6-2 uixmaft&m&mm&ix 

v*firv\ 

[ 0 0 9 9 ] ^ 1 <0flS*jR^<0»Vt« 2Xtm3 
+*WtCj:'JJMEtClGftU mSt7)5feS. 2mmV/7 
f-5/*/H?HHW*tt, ntt&aa£aftf*ih!|»ttfc IX 

esso^, ztewmzmmmzm&it:. 
m2£ii*mi<vffim6izmmLttmizj: mmi 

[oioo] imtffliKMi'vivv-mmmKm 
m>¥&m*e>Emmzwfi (c^) tcarou:. > 
vivv-mmm* 5o%msmm. (vTrsit 

ESSOWK-CfflJgL. Kc al^OOkgf • mm 

[oioi] mm^mmmmtT^mmmm^x' 
muz, w£2Qmm\pF<rmmz^x\mw.<nm 
mttx\ im^Qmmzni&m&Liz^xiiem 



mfrt>2 0mmlzmglXM*mttkl. wmi?& 
#18kJ/cmOC0 2 ¥gf&j§iii: Lfc. j§fg8l# 

ft*JWi:«fiaWlOJt*»0. 10>^e*»Wifc** 

[0 102] HlfcfcWC. lfiS&ffi, 2liWKfr 

nmm. 4ii?ta^?r^LTv^. 
[ o i o 3 ] us, mmmmm®&<?ym. 

o owyfcmmFf-wwm&zm^xmm&x o# 

*>, 2 0ffiS<W%(1^2 (f!2-a&tffl2- 
b) , SI3 <H3-a&tfSI3-b) fcjpLfc. 
[0 1 04] 3*2, &3£&Wt, i*&No. A1~A 
2 6liV^tlt*f6Bfl^b^«JSOlHfr$-*^<7)5fr 

fctto r »a Lfc«itr-c* o , ±xm.mt 570 mi 

ISttttJivTr s-CJiff- 1 1 0WF. T he «» 0 ,T- 

9 oxuxrmstteiixts 0 . *fwnc «t 9 

»81*tt t> .10 6 HflBHftir??l9BftKa 5 3%~6 
4%, ^BBt*4 8%~5 9%i:#^fi|ii^U^* { 
ftt>tlX^&. ftiZ. V s Nb s Ta<01«4fctt2« 

&±z*m<r)$mx-&iiifc®. hiwxwmtf. 
vmrnsmLUM am^mcommizymwco 

( 2 2 2 ) »tf ( 2 0 0 ) &£ffliSS8£#. 
»(c^*««!Mat , r**i«i2. OlXh) . 

[0105]-*, tCMNo. B 1~B 1 8(iit®^T* 
Jt^. WJWcJt^tv^^t-ffS^tt, ESSO 
S. 

[0 1061 jfel*. KUNo. Bl~B9«iiBfrOji8iHB 
*>9. IS^No. B 1 liC^jgfiJ^ft, 

[0107] g^N o . B 2tiM nftWSWSrfeW). & 
$f$rxA>/Hf-:&tt, ESSOWt3W»^*l"CV^V>. 

[0108] gtiiN o . B 3\tC r%#mi%t:#>. v 
+A/KHIWtt, ESSO^tttt^-HJ-t'ftl,. 

[0109]St»No. B4tt^«fti:frOP3WMI 

No. B5{is**jS*J^i6tc^^;utr 

-»S#tt. ESS om#95l . 
[0110] I^N o . B 6{iffl«<07C^cO^**i* 

SHBwwaw'c****. ceq. #*%W)vmz\zr 

Hits • SISJWH^tTfife-f , affliSIO®HM'fb^ 
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[0111] miN o . B 7~B 9ittt.¥®i8.\t*m 

twiLxmufi, m&ftt<*wn ka&iz^tub 

[0112] W*>, IS^N o . b 7Jilflfr<Miigjg# 

awttt, esso^. mmizxtfsmizgfct 
i. 

[0113] KRN o . B 8(ir«WE»:i 

<. zttffi&mTxn o &±.tfEm<?>mj£vmim 
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